Studies of maternal health seeking behaviour have focused on individual and household level factors. This analysis examines community level influences on the decision to deliver a child in a health facility across six African countries.
Introduction
According to the World Health Organization, approximately half a million women die each year due to complications in pregnancy or childbirth, and the level of maternal mortality is disproportionately high in Africa with a regional Maternal Mortality Ratio of 1000 per 100,000 live births (1) . The majority of maternal deaths occur during childbirth, and the presence of trained medical staff has the potential to substantially reduce the number of maternal deaths (2) . There thus exists the need to understand the factors that encourage childbirth in a health facility attended by a trained medical professional. Previous studies have approached this issue by examining individual and household level influences on the decision to deliver a child in a medical institution (3, 4, 5) , yet the role of community factors in this decision have been largely ignored.
Recent years has witnessed a growing recognition of the importance of contextual influences on health outcomes and in particular several studies have found significant effects of community level factors on reproductive health outcomes (6, 7, 8, 9) .
Furthermore the application of multilevel modelling techniques has shown that spatial variations in reproductive health outcomes remain after controlling for individual and household factors (10, 11) . This study examines the influence of individual, household and community level factors on the decision to deliver a child in a health facility in six African countries, extending upon previous studies by including the role of the community in the analysis.
Background Community influences on health
Recently there has been growing interest in examining community influences on health outcomes, so as to put health in its socioeconomic environment (see for example [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] , a product of the recognition that the determinants of individual health extend beyond individual and household risk factors. Such studies relate individual health outcomes to socioeconomic characteristics of the community (e.g. levels of economic development) and the community health infrastructure (e.g. presence and quality of health services). The development of multilevel modeling techniques has created a mechanism for measuring the influence of community factors and unobserved community effects on health outcomes, whilst providing a robust method for analyzing hierarchically clustered data (24) (25) (26) (27) . The incorporation of the role of the community in the analysis of health outcomes provides an opportunity to highlight health risks associated with particular social structures and community ecologies, providing a policy tool for the development of public health interventions (24, 28) .
In the context of reproductive health, studies of community effects have focused predominantly on fertility behavior (see for example, 12, 13, 14, 21, 29) , although some studies have examined maternal health outcomes (6, 18) . Results indicate that the presence and quality of reproductive health services (13, 14, 21) , levels of economic development (14, 21) , levels of school participation (21) , economic roles of children (6, 29) , and community fertility norms (30, 31) all influence individual reproductive behavior. These studies have examined community influences on reproductive health in single country settings, and there is a dearth of studies that have quantified and compared community influences on health outcomes across several countries. Additionally, such studies have focused on one aspect of the community as an influence on health outcomes. This paper extends on previous research by taking a multi-dimensional view of the community and examining a range of community influences on the decision to deliver a child in a health facility in six African countries.
Childbirth in a health facility
The choice of place of delivery has consistently been found to be associated with maternal and neonatal outcomes (32) (33) (34) . Childbirth in a medical institution assisted by trained medical staff has been shown to be associated with lower rates of maternal and neonatal mortality and morbidity than home births (2, 35, 36) . Given the demonstrated health benefits of institutional deliveries it is necessary to understand the range of factors associated with the decision to seek care during delivery, and to understand the role that the community has in influencing this decision.
Previous studies of health seeking behavior have focused largely on the barriers and facilitators in the decision to seek health care. Studies of health care utilization have highlighted a range of potential influences on a woman's propensity to seek health care. Demographic factors that have been shown to increase the likelihood of health service use are low parities (6, 37, 38) , younger maternal age (37), women's employment in skilled work outside the home (39, 40) and high levels of husband's education (41) . Socioeconomic factors, however, have been shown to be of greater importance in determining health service utilization than demographic factors (42) .
The most consistently found determinant of reproductive health service utilization has been a woman's level of educational attainment (6, 37, 39, 41) . It is thought that increased educational attainment influences service use by increasing female decision-making power, increasing awareness of health services, changing marriage patterns and creating shifts in household dynamics (43) . Cost has often been shown to be a barrier to service utilization (44) and also influences the source from which care is sought. Socioeconomic indicators such as urban residence (39) , household living conditions (44) , household income (38) and occupational status (41) have also proven to be strong predictors of a woman's likelihood of utilizing reproductive health services.
Both demographic and socioeconomic determinants of reproductive health care utilization are mediated by cultural influences on health seeking behavior that shape the way an individual perceives their own health and the health services available (46) . These community beliefs and norms relating to health behaviors are reflected in the health decisions made by individuals, such that individual behavior is influenced by how a person thinks the community views their actions (46) . For example, traditional beliefs surrounding childbirth coupled with misconceptions and fears of medical institutions have acted to maintain the reliance on home births in India (45) .
Results from a study in Benin found that women giving birth unassisted were silently admired (47) , and in West Africa childbirth is considered a woman's battle (48) .
Thus, although demographic and socioeconomic factors are key determinants on health service utilization, the cultural environment in which the individual exists provides a strong influence on the extent to which these factors can lead to the utilization of health services.
Previous studies have thus highlighted a range of factors associated with a woman's decision to seek care during labor; however the role of the community has been largely ignored. There are several pathways through which a community has the potential to influence the health of an individual. Community beliefs and norms relating to health behaviors are a strong influence on the health care decisions made by individuals (46) . The level of community economic development may influence health directly, through an association between deprivation and poor health (49) , and indirectly through access to health services and social support systems (50) . Economic development is also positively related to health outcomes due to its relationship with increased female decision-making power, through an increased likelihood of female labor force participation, and positive attitudes towards health service use (12) . This paper examines the numerous ways that the community can influence a woman's decision to deliver her child in a health facility, providing an insight into the role of the community in individual behavior and contrasting this across six African countries.
Data
Six African countries were selected for analysis, divided into two regions: West; Ivory Coast, Burkina Faso, Ghana, and East; Kenya, Malawi and Tanzania. The selection of neighboring countries allows the identification of spatial variations in childbirth at a health facility that may transcend political boundaries. The selection of the countries was also informed by the availability of data that contained Global Positioning System (GPS) data that allows the mapping of the communities sampled. 
Method
The dependent variable for analysis is a binary variable coded one if the woman delivered her last child in a health facility (including public and private facilities).
Each of the DHS data sets has a hierarchical structure, with women nested within households and households within PSUs, thus violating the assumption of independence of ordinary logistic regression models. A multilevel modelling technique was employed to account for the hierarchical structure of the data and to facilitate the estimation of community (PSU and district) level influences on the outcome. The multilevel modelling strategy accommodates the hierarchical nature of the data and corrects the estimated standard errors to allow for clustering of observations within units (26) . Multilevel models allow the identification of clustering in the outcome (also known as the random effect) which represents the extent to which the outcome of interest varies between each level of interest (PSU or district).
A significant random effect may represent factors that influence the outcome variable that cannot be quantified in a large scale social survey (e.g. variation in health beliefs). A random effects model thus provides a mechanism for estimating the degree of correlation in the outcome that exists at the community level (PSU or district), while also controlling for a range of individual and household level factors thought to influence the outcome. Separate multilevel logistic models are fitted for each of the six countries. Two levels of variance are considered, the PSU and the district. The models are written:
is a binary outcome (use of health facility at childbirth)for individual i in PSU j in district k , are assumed to be independent Bernoulli random variables with the probability of use of health facility for childbirth 
The variables to be entered into the models are grouped into individual / household and community variables: the same independent variables are entered into the models for all six countries. The choice of individual and household independent variables is informed by previous studies on the factors influencing the decision to deliver a child in a health facility; maternal age, parity, marital status, place of residence, education, religion, previous exposure to health services and media messages, and an index of household amenities . The index includes the household drinking water source, toilet facility, and flooring material. Table 1 shows the variables used in the final models.
Several contextual influences on delivery in a health facility were considered in the original analysis design. It was intended to measure the health service environment, physical infrastructure and prevailing cultural beliefs surrounding health care seeking.
However, it proved difficult to obtain contextual data from many of the study settings, and often indicators were measured differently across the six countries, limiting the amount list of standardized available contextual level data that was available. Some contextual variables that were available for all countries proved not to be significantly related to the outcome, these were; the transport infrastructure in the district (km per 1000 km2), the habitat type (forest / grassland), the predominant religion in the community, and the percentage of women in the community who desired to be tested for HIV. The paper thus presents only the contextual variables that were significant in at least one of the models. The contextual variables used in the final models are as follows. The mean number of children per woman in each PSU is used as a measure of traditional pro-natalist community attitudes. The percentage of husbands in the PSU who approve of family planning and the percentage of women in the PSU with secondary or higher education are entered to measure community attitudes towards women's roles. The mean number of women in each PSU who have delivered at least one previous birth in a health facility is used a measure of both the presence of services and of community attitudes towards the utilization of health services. Finally, the rainfall category of each PSU is used as an approximation of accessibility to services, with the assumption that services in places with poor infrastructures are harder to access during times of high rainfall. Tables 2 and 3 show the results of the multilevel logistic models of the decision to deliver a child in a health facility in the six African countries. In terms of individual variables, few variables proved to be significantly associated with the decision to deliver a child in a health facility in all six countries. The age of the respondent showed a significant association with the outcome in Malawi, Tanzania and Kenya, but was not significantly associated with the decision to deliver a child in a health 
Results

Discussion
The results demonstrate the impact of individual, household and community level influences on the decision to deliver a child in a health facility. The significant individual level factors reflect relationships identified in previous studies. Maternal age, parity, educational status, religion and marital status were all influential in a woman's decision to deliver her last child in a health facility, although the pattern and magnitude of these relationships varied across the six countries, indicating geographic and cultural variations in the pathways through which these variables influence health behavior. The significance of urban residence in four countries highlights the benefits in terms of greater service availability afforded to urban residents. Two variables were consistently related to the decision to deliver a child in a health facility in all six countries: the receiving of prenatal care and the delivery of a previous child in a health facility. The latter demonstrates a simple relationship; women who have delivered a child in a health facility are the most likely to continue to deliver future children in health facilities, irrespective of maternal age and parity. The significant effect of pre-natal care points to the role that care during pregnancy has in informing women of the benefits of institutional deliveries and in connecting women to appropriate services. The result also highlights a selectivity effect; the characteristics that predispose women to seek pregnancy care also make them more likely to seek care during labor. There is obviously an influence of previous exposure to maternal health care services on a woman's decision to seek care during pregnancy, suggesting that other reproductive health services can be used as an opportunity to inform women of the benefits of institutional deliveries. The variables measuring previous exposure to maternal health services are also likely to reflect the availability of such services in the community.
The main focus of this research is on the role of community level factors on the decision to deliver a child in a health facility, and the results point to several pathways through which the community can influence individual behavior. The significant effect of the percentage of women in the community with secondary education and above in Malawi, Kenya and Ghana points to two potential pathways of influence: the role of community economic development and the influence of community attitudes to female roles. In less developed societies such as those analyzed here, levels of female education are often low, and the attainment of education of secondary level or above often reflects higher socioeconomic status. Hence, communities in which a higher percentage of women are achieving these levels of education are likely to be communities with higher percentages of socioeconomically advantaged households.
Greater household wealth may enable women to seek care during pregnancy, with the costs of seeking care acting as a significant barrier to women from poorer households.
Higher levels of female education in the community may also point to greater awareness of the need for care during childbirth. Although the content of formal education may not include health information, higher levels of education may create a greater awareness of health services and the need for care.
In more traditional societies, higher levels of female education may also indicate greater female autonomy, as education is often restricted to male children, and earlier ages at marriage and childbearing may restrict female access to higher levels of education. The positive association between the percentage of husbands in the community who approve of family planning and a woman's decision to deliver her child in a health facility also highlights the influence of female autonomy on health behavior. High levels of approval of family planning are associated with less conservative communities, which may also be less conservative in their attitudes towards women's roles. Hence, women living in communities with higher levels of female education and approval of family planning may also be living in climates of greater autonomy, allowing them greater decision-making power and the opportunity to seek care during pregnancy and labour. The significance of education at the individual and community levels suggests the importance of both individual autonomy and the climate of autonomy that exists in the community, and that the influences on individual health behavior extend to beliefs and practices of others in the community.
There was a strong positive influence of the percentage of women in the community who had delivered a child in a health facility on a woman's decision to seek care during labor in Malawi, Tanzania, Ghana, Burkina Faso and Ivory Coast, reflecting several possible pathways of influence. The high percentage of women in the community who had delivered their child in a hospital may simply reflect the presence of maternal health services in the community. Data was not available to measure the actual presence of health services, so this variable may be acting as a proxy for service availability. Previous studies have shown that women's decisions surrounding health seeking are strongly influenced by the practices of others in the community (52) , and thus in a community in which a high percentage of women are using health services for child birth the practice is likely to be seen as a norm, influencing individual behavior.
The mean number of children per woman in the community had a negative influence on a woman's decision to deliver her child in a health facility. Communities with higher fertility may be more conservative in their attitudes towards service use, the expected roles of women, and have a lower level of economic development, all of which have influences on a woman's ability to seek care during labor. High fertility may also reflect a lack of reproductive health services, and a lack of awareness of such services, both of which have obvious implications for maternal health service utilization.
After controlling for individual, household and community factors in the models, significant variation in the outcome still exists at the PSU level in all six countries, indicating that the models do not fully explain the community level variation in the decision to deliver a child in a health facility. This residual variation may be due to factors omitted from the models, or factors that cannot be measured in a large scale social survey. The latter may include cultural influences on service utilization, which are not only difficult to quantify, but may also vary across the six study settings. The community level education, family planning approval and fertility measures have captured some of these cultural influences, but others such as traditional views on childbearing are harder to record in a survey. The residual variation may also reflect omitted factors, the most obvious been the presence of maternal health services in the community. Other factors that were not measured, but may have helped to reduce this variation, include the type and quality of health services and the financial accessibility of services. The models were, however, more successful in explaining district level residual variation, with significant variation remaining only in Kenya and Tanzania. It seems that the contextual variables chosen are more appropriate for explaining larger area variations, and that more research is needed to understand the factors influencing health behavior at the local community level. The maps shown in Figures 3 and 4 show that the actual levels of service use do not always match those predicted by the individual factors, indicating that although they act to highlight some of the main determinants of service use, they do not necessarily capture the range of community factors acting to influence the decision to deliver a child in a health facility.
Conclusion
This analysis has highlighted the range of influences on a woman's decision to deliver her child in a health facility, and has found many similarities in these influences across six African countries. A range of community level influences have been identified, and again these have been surprisingly similar across the six settings, illustrating the influence that indicators of community level socioeconomic development, female autonomy and fertility norms have on individual health seeking behavior. There is, however, sufficient variation in the significant community level variables between the six countries to suggest the need to examine the local cultural context when identifying community level interventions. The persistence of significant community level variation in the outcome illustrates two points: current social surveys are insufficient in measuring the range of cultural influences on health seeking behavior, and that more research is needed to understand the dynamics of community influences on individual health.
From a methodological perspective this research has incorporated existing social survey data with contextual data to provide a fuller understanding of the determinants of the decision to utilize a health facility for childbirth, and has illustrated the role that GPS linked data has in explaining health behavior. However, the difficulties experienced in obtaining standardized contextual data from each of the countries points to the need to improve community level data collection techniques. From a public health perspective, this research has shown that the community plays an important role in shaping an individual's health behavior, and although we can identify some of the pathways of influence, there still remains much to be learnt of community level influences on health seeking in the contexts studied here. The latter illustrates the need for existing data sources to include more comprehensive community level data and for measures of community norms and practices to be included in the analysis of individual health seeking behavior. Community level influences on health seeking behavior can be harnessed to develop community level health interventions, and this research has extended previous studies by incorporating GPS data into this process, yet more research is needed to understand the existing residual variation in a woman's decision to deliver her child in a child facility. Owing to the design of the survey, which included approximately 40% of the study population in one district, the district variation in the Ivory Coast was computed as zero Number of children ever born; 1-2, 3-4, 5+ Marital status at time of survey; monogamous, never married, formerly married, polygamous Highest level of education attained: none, primary, secondary or higher Self reported religious group; Catholic, Protestant, Muslim, Other Whether respondent has been exposed to family planning messages via radio, television or radio Whether the respondent received prenatal care in her previous pregnancy; no, 1-3 visits, 4+ visits, number of visits not known Whether the respondent delivered her child previous to the index child in a health facility A composite index of household amenities: drinking water, toilet facility and floor material Current place of residence; urban or rural 
Community Variables
